As a generalization of 2D Bernoulli polynomials, neo-Bernoulli polynomials are introduced from a point of view involving the use of nonexponential generating functions. Their relevant recurrence relations, the differential equations satisfied by them and some other properties are obtained. Especially, we obtain the relationships between them and neo-Hermite polynomials. We also study some other generalizations of 2D Bernoulli polynomials. MSC: Primary 11B68; secondary 33C99; 34A35
Introduction, definitions and motivation
where f (x) is a continuous and infinitely differentiable function and it can be expanded in series as follows:
And it has an operational definition
As it is well-known, the HKdF polynomials are generated by (.) when f (x) reduces to an exponential function. The classical Bernoulli polynomials B n (x) are defined by []
and consequently, the classical Bernoulli numbers B n := B n () can be obtained by the generating function
It is well known that
The generalized Bernoulli polynomials B (α)
Clearly, the generalized Bernoulli numbers B (α) n are given by
In , Luo defined the Apostol-Bernoulli numbers B n (λ) and polynomials B n (x; λ) as follows:
In this paper, we will give some generalizations of the D Bernoulli polynomials. And some properties of them will be given.
The Bernoulli polynomials from a general point of view
We consider a continuous and infinitely differentiable function f (x) and associate it with the following generating function:
As it is well known, the D Bernoulli polynomials B
n (x, y) are generated by (.) when f (x) reduces to an exponential function.
It is possible to find an explicit form of the polynomials b
n (x, y) in terms of the neoHermite polynomials φ n (x, y) defined by (.). 
Theorem . The following representation formulas hold true:
Proof Equation (.) is obtained starting from the generating function (.) by using the Cauchy product of the series expansion (.) and (.), and then using the identity principle of power series. Equation (.) is obtained in the same way, starting from the equation
By assuming that f (x) can be expanded in series as follows:
we introduce the operatorf defined in such a way that
Thus, we can write
Within the context of such a formalism, we have
Making use of (.), (.), we can obtain
By using (.), (.), (.) and (.), we know that the polynomials b
n (x, y) satisfy the following partial differential equation:
Thus, the polynomials b
n (x, y) can be constructed according to the following operational rule:
Then we can derive some relations of the polynomials b
n (x, y) by using the relations of the Bernoulli polynomials B n (x) along with the operational rule (.).
Remark . Upon the proof, the series (.) is the absolute convergence and uniformly convergence, thus we can differentiate the both sides of (.) with respect to the variable x or y.
We recall the following functional equations involving the Bernoulli polynomials B n (x) []: 
n (x, y) = nφ n- (x, y).
A recurrence relation for the polynomials b 
